a b s t r a c t The brain's orienting response is a biologically primitive, yet critical cognitive function necessary for survival. Though based on a wide network of brain regions, the lateral prefrontal cortex and posterior hippocampus are thought to play essential roles. Indeed, damage to these regions results in abnormalities of the novelty P3 or P3a, an event-related potential (ERP) sign of the orienting response. Like other ubiquitous markers of orienting, such as the galvanic skin response, the P3a habituates when novel events are repeated. Here, we assessed habituation of the P3a in patients who had undergone unilateral anteromedial resection of the medial temporal lobe (AMTL), including the entire hippocampus, for relief of pharmacologically intractable epilepsy. Eight left-and 8 right-AMTL patients and 16 age-and educationmatched controls heard frequent standard tones, infrequent targets (requiring reaction times) and equally infrequent, unique novel, environmental sounds. The novel sounds repeated 2 blocks after their first presentation. In controls, novel repetition engendered a reduction in P3a amplitude, but this was not the case in either left-or right-AMTL patients. We conclude that bilaterally intact hippocampi are necessary for the brain to appreciate that a repetition of a novel sound has occurred, perhaps due to disruptions in ipsilateral hippocampal-prefrontal pathways and/or between the left and right hippocampi.
Introduction
The ability to detect a novel, potentially biologically significant, event in the continuous stream of environmental "noise" is critical for survival. The brain's response to such deviant events has been termed the orienting response (Lynn, 1996; Sokolov, 1990) . The physiological components of this response serve to enable the organism to bring the event into awareness (engendering a shift in attention), evaluate its significance, and determine whether behavioral action is necessary. Ubiquitous markers of the orienting response include, for example, the galvanic skin response (GSR), heart-rate slowing, pupillary dilation and the novelty P3 (or P3a), a component of the scalp-recorded event-related potential (ERP; Friedman, Cycowicz, & Gaeta, 2001; Ranganath & Rainer, 2003; see below) .
Over the last four decades, the ERP technique has been the method of choice when assessing the brain's response to novelty because it can track the underlying neural events (and putative cognitive processes) at the speed with which these processes unfold. Therefore, ERPs have an advantage over peripheral measures, such as GSR and pupillary dilation, as well as other central nervous system indices, such as hemodynamic activity based on fMRI, all of which can take seconds to reach maximum amplitude. The brain's response to novelty has most often been assessed using variants of the "novelty-oddball" paradigm. In the canonical version of this task, three stimulus events are presented: a frequent standard (e.g., 80 percent probability of occurrence), an infrequent target (10 percent occurrence), to which the participant is instructed to respond via reaction time (RT), and an equally infrequent series of unique novel events (10 percent occurrence) about which the subject is not instructed prior to the experiment. Two prominent and well-studied ERP components are elicited in this paradigm. The response to targets takes the form of a large-magnitude positive-going activity at about 300-600 ms that displays an amplitude maximum over the posterior regions of the scalp (Squires, Squires, & Hillyard, 1975) . Similarly, the activity elicited by the uninstructed novels is a large-amplitude positivity, although it occurs somewhat earlier (∼250-300 ms) and displays an amplitude maximum over midline fronto-central scalp relative to the target positivity (Courchesne, Hillyard, & Galambos, 1975) . A large body of research suggests that the two components reflect unique cognitive functions (reviews by Friedman et al., 2001; Ranganath & Rainer, 2003) . To distinguish these novel-and target-related events in the electrical
